Arachidonic acid induces ERK activation via Src SH2 domain association with the epidermal growth factor receptor.
Within the kidney, angiotensin II type 2 (AT(2)) receptor mediates phospholipase A(2) (PLA(2)) activation, arachidonic acid release, epidermal growth factor (EGF) receptor transactivation, and mitogen-activated protein kinase activation. Arachidonic acid mimics this transactivation by an undetermined mechanism. The role of c-Src in mediating angiotensin II and arachidonic acid signaling was determined by employing immunocomplex kinase assay, Western blotting analysis, and protein immunoblotting on co-precipitated EGF receptor (EGFR) proteins and agarose conjugates of glutathione S-transferase fusion proteins containing the c-Src homology 2 (SH2) and SH3 domains. Angiotensin II induced extracellular signal-regulated kinase (ERK) activation in primary cultures of rabbit proximal tubule cells via the activation of c-Src and association of the EGFR with the c-Src SH2 domain, effects that were mimicked by arachidonic acid and its inactive analogue eicosatetraynoic acid. Inhibition of PLA(2) by mepacrine and methyl arachidonyl fluorophosphate, AT(2) receptor by PD123319, Src family kinases by, 1-(tert-butyl)-3-(4-chlorophenyl)-4-aminopyrazolo[3,4-d] pyrimidine (PP2) and c-Src by overexpression of a dominant-negative mutant of c-Src abrogated these effects. However, inhibitors of arachidonic acid metabolic pathways did not block these effects. The present work provides a new and novel paradigm for transactivation of a kinase receptor linked to a fatty acid, which may apply to activation of a variety of phospholipases and accompanying arachidonic acid release.